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Abstract 



PROBLEM TO BE SOLVED: To obtain an excellent power generation efficiency even in a regenerative control while 
rotating an engine together, when charging up a battery exerting a predetermined brake force on a vehicle at the 
same time in the vehicle traveling. SOLUTION: A shaft control of a transmission is exercised according to different 
standards, in a connection state that the engine is rotated together (S3 is YES.) or in a cutoff state that the engine is 
cut off (S3 is No.). That is, the shift control is exercised in the cutoff state so that the power generation efficiency of 
the motor/generator at the step 8 is maximized under a predetermined conditions, on the other hand, the shift control 
is exercised in the connection state so that a rotation resistance of the engine at the step 5 is minimized under a 
predetermined condition. Even in the connection state, in cases where the regenerative control cannot be exercised 
due to a failure of the motor/ generator or the like, the shift control is exercised so that a predetermined brake force 
is obtained according to the rotation resistance of the engine at the step 7. 
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ABs^<7)7'w— df©j^ga9o*»4j, -en-fiixyi; 
yniisj^s mm.) Ne. t-^niiE^^ (iHiis^) 

Nm, XlfMW^W^ (A^)W2 20lHlSSiIS) Nin. 
ai:^ll!llHlS63l;g (£t!:tlW4 4c7)l5]3£ajg) Nout , 

fftHIlifejISNout {im3IV{cm^-ri.. ^<7)fl!5. A' yx 

u4 2(^snissoc=5:^'> m^m^mm'^m.^ 

tf^mik^fihi,^\zti:'>X\^h, SfifiSOCtimiCA* 
[0031] 06 Ji. frii^ffl^lCt-r^i^'x^t^l^-:? 
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HVECU60^M/GECU66, T/MECU68 
^tlh. ll6mT-yrS6feJ;lXS9{4M/GECU 

6 6tcj:-3Tiiff$*ist<7)t', mmmnhLxi^ 

ggLTtJ*). Xr /rss, S7, tsil^SSJiT/M 
[00 3 21 06cOXr7rS lt'(4. 7'b-=Jf$iJffllg 

[ 0 0 3 3 ] yr S 2t'{iElr^<^IlI*^nr^f^S:»l 
^t§*^S*^^fML. ?IIJ£-r^^^i3{4AT>y7-S 3 
WT^IIff-ri>, iHl^it^^mi. t?'Ji.{f^N'-yx'J4 2 

s o c *>'F;rSfiimT-C'^«^tg t'^> I. c: t , € 

mmmniTx-m^mmm^xzt. mrnvm^m 
mmi 0 km/h ) iy±-c-(5i4$ijfiitcj: oa!e7 ^ 

[ 0 0 3 4 ] 7 rs 3T'{4. xy v'y 1 4*<iSM*^ 
-r^i?*>mii?77f-Cli3j:U'l|2^7-x 
f-C 2 LT I ^1. r il^^- H J 

iI^<^J^{i::^r>yrS4OT^^^T■r S*^. iSfe 
T'^rV^^. ■t^i?*>^2^7-y^C2*»™L.TV>l, 

r^-^^ff^-H (fra) J i7)Ji^{i>!;x'yrs8J.:i 
2:^^^<m^x^vp:ir'-t3^-ri>7t:*:). 112 5 y 

f-C 2 S-ggft LT xy i/'y 1 4 ^ej OMIti i: L 
V^*i. flaji.ttmSV*<F;f^ffl (t?ij;i{4'5 5 km/h ) W 
±0«3f^fffl#^, A'-yrU 4 2O#€SS0C*^m^ 
imTm^^j:t\ m\immz:Lyi^y 1 4 Srift^iii: 
LX^mh^mi^ii. xyi^yiAizim 
mtim'^Hz^ htih J: 3 i: *>'ai L < , -5- 

^OJ: 3 '5r-^0^#TT'B2 5 -yf-C 2 $:^-^LTx 
>'i->14S:iiii5i>5$-ti--l.cl:3H^:o-CV^^. =5rfc\ 
c:i^J:3^:IsI4$!lt»B*. t'Srij^^'y hT^U-^OON 
ll#C(4, Xi^i/yi4(47jL-X;|.;^./ h$ilT*30, 

[0035] Xf- •y7*S4T-(4, ^-cJ' i^'x ^t^U-:? 1 
6^>f ^-ys'-:? 7 4 , ^ir^fi-e^l^ruiWC'Hl^ 
«iJt8*«^*»S*>S:. ^itft-^'i^x^M^-:? 1 6{C 



X\ :Lyi;y I Acr>y') 9 i^BV'ox'^ii^yyWMzi, 
h ^m&tatimA^^z^j: hXo iz^mm l 2 c7)^iEti: r 5: 
SiJP-ri.. xyi;yi4(7)|Bi!ifeffitii{4, -e^^niiei^gN 
e*<®V^S/h$<^4fci6. SSIflSl 20^iI*PT'^ 
fig^rxyi;yig|£JijgNe (A^WIllSSJI-gNintlHl 
C ) commm-Wii&izyklX 3 Ji^mr $:S''^^:•ri^ 

*>{csi^t'#=sr<^ri>?tJ^. :^mmxum\m'^ 

i{4l 20 0rpm^i:) SriStt. -ecOTRSfflN e„i„ 

oh-c'fio^ii 1 2 (^^mmx'^m^j:^is.^^mm 

l,z^j:hXoiz^m^m^noXol,z^j:->X^^i>, 
[0 0 3 6] tti. <>:mT'yrS6T'{l, KTiBS**!! 

Pb *^'^>xyi.-yi4c7)lHllSSCi 

^i:mL^\\<^t^mmitmmi^thXo{z, ^-^i/ 

1 6cO|Hl^$iJ|6h;U^TEB$:$'Jffll-r-i>. 07 
c^(b) {4. ;^r-yrS5iO^»Jp-C'A:^J}i!lIsl!iBIjSN 
in ( = Ne=Nm) *iTll€Ne.i„ t^iXtz^X\ 

=^-mmmmim (=Ne.i„ > t<rit^s^<Dm.mi 

h;l-^TEBi 2r*a^, -e^*^'^>xi^i;yi 40|H]eSSi 

-rii{f^<. 3£^<7)iH]^fjiih;i,^TEBi {4. ^mm 

ftV^Pg Sr'?-mc7)^-:J'la|!iKjI;gNm (=Ne 
.in ) X'm%'fix\i§:<. :Lyi>yiA<7)m.m.V)V 

"/r'^n^ij^hmi^^tih. ztiizxo. mmzii^ 

~^i^x.A^l'-^\e<r>m^V\miiXX/:JLy=yyiA(D 

mM.mzm-:s\^xwimmh)V9Ti if^^^^h 
ti. w^mmmmt-^h^txnmmmiimhix 

[0037] t-^J' vx^^U—:? 1 em<7^w^x"^±u 

Wf^<7^^^{,z\i . mti:^^ •/ r s 4 ti^v 'y r 

S7Sr||fifL. xyi;>-i4<7)7Ui?i^3yDX^,-f:y 

rm^zx^mwm^±t<^h^t\,zi*)^ ^ayn 
m.mzm-^\ ^xmtiwtum v )V9 Tb *>'f#<?>it4 j: 

3C^S1 2c7)^ibr^$iJfflit^, mmz\i. m 

umimmv)V9Ti i6ix/Mmy\,zmtxs.^t:>ti 
hmmm^mmPitimhtih:jiyi^ymm.n e 
&^j6$tf)4>*ifcv yr^«»5s:^ri:Xi>stau, -eo 

xyxyiHl!KS.SN e (3=5:1. i 3 ic^Mtr ^SiJtSI- 
I.. ^iitCcfcO. *MU4xy>'>i4<7)[HliigSBit» 

':^\^xm>^^mvlV9Ti i^m-^^hix. 

m^b'^h^Xff:m.<mmif}tmt:>ixh, fit, xyj; 
yi4C0:t->'N*lsiteSrRS±-f6Jt*:>{:±|5RfiNe.a, 
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iz LT I BWi:-ri>xyxy(HlgjIjtN e izSL^rV^i© 
[00 38] -t. m2^y-yi-C2i)mW.^tLXx.y 

^'TebIia±t-, K^^^mi 2(7)^mmx''^m^j:m 

7(a) izmimm i}-mm}mmiziz^j:m^}^ 
Bmify. ^mi^^Btzmhmm&s^iim^mm 

IS^Nm* IZ^^^IX. A:'3«lig!!g^JtNin ( = N 

m) mm^mmmtimri,z^^xoi,z^m 2(rm: 
[ 0 0 3 9 1 . »:<o;^T >y r s 9 t-tt. ±iei!jf^^. 

B tcfc It-S II14*lJil Teb T^-:? i^*x ^^U- 1 

3%mU-C^N'7T'J 4 2 $:5EmT'# l> i: t t>{c. %mz\t 

^~9i^:s.^^v-'9 1 6c7)in]i$ijwcao'»r^-rg*$ija) 

[ 0 0 4 0 ] ^(7)J: a tc. ^HlfiMc^A^ y>j 7 Hlgi) 
$'JfflISSl OtlJol^^Tti. ^-^J'i^'x^r-P-^l 6SrlH] 
4$iJeP UT A' ./ r 'J 4 2 ^rS'Em-t S i: i: i> Jc$StwHirS 

S5. ^a\,zii\^X'S\^<Ty&mzm:->X^m\2<rm 

mmmhtihti^h. ^ti^icimmzii\\xmiti 
:x-%)v^-m^x:^-^V3.A-^v—9\h-i^i.wm 

[0041] •t^j:h-h. *IIJim-{4. xyi^y i 4i}< 

mmtiimamx'it. ;^r-yrs8Tt-:?>^x 
0 iz^mmmhii. m t mmizm\ 

T^mtTA'7T';4 2lr^S-ri.^i:*iT'#l.. t 

fz. X yv'y 1 4 *«3ifLiEi 0 ^^(>tihmmmx'it. 

:^T-yrs5X':i^y=jyi4<r>^mmim^(r)^f¥T 
X'mmz^j:lXo iz^mm^'nhix. J^yi^y 1 40 
laiSffifiit::.!: l>Xxrx;i.dEr_n^^.'g,j,(;:5.^-j- ^^^^ 

x^vl':if-*««:^-rS. 

[ 0 0 4 2 ] c: xy>-'y 1 4 iOlslilSffiiitiSo'v^ 

x^mm^fiot. ^r-^xx^^i^-rj'i 6<7)%m5!j 

^*^'(ST-ri)*^ xyx>l 40(H]!i£ffiJit<7)»citS2 
LT^-^-i^'x^t^U-:? 1 6<Of6mS&$<?)3Ei!U4/h$ 
< . X yi^y 1 4 ^^lHHKfiJi*J/jN$ < 4 J: a iz^iSm 



mt/^nhtl^ZtlzX^. h-:?/l^t UTt~:?>''x:t> 
ifm^(wiiV^TeFlJi.(f@7iO(a) tiSftSS^IU 

1 4<oiiii£®tn:**:^# v^Jtii^. ^-:^'i''x^^^-^' i e 

lsl!iSStn;^/h$<-r-l>Cfc^S*t LT, ^:-:5'i^'x:t> 
u-^J' 1 6 c05^«S6$o^li&ini*-r !> ^ bizX*). h 

LxiE\,zn\'^ji^}v^-^mx'^mxthXo 

\,z^f^m-fh:iti^^m.X'hh, tti. =&-:?i^'x^-> 
l^-^ 1 6c7)5^m^WitfC'=5r< . A'>yTy 4 2<7)^« 

[ 0 0 4 3 ] ^fc. :^mmMXU. xysx'y i 4*»m 

-:?i/x;Tv^-:? 1 6mcom-X'm&mt^^<7)^ 
Ut. XT -yrS 7 t'Xyx'y 1 4(0lHllSStn;i3S^V^ 

1 2c7)^Jtr^$iJffll-ri.^^i6. ^-^vx^'«U'-:$'l 
et,zXim±%\m h)U:^m%hti^j:^^^X'i, . xy v 
y 1 4(7)lHllgS!Jii;S^v^TE(f«c?)$yij:^*^'^^$-fr/b 
t-rJ'v-'x^^U-^J'ietZiSIll^^IilN^U^O^ 

[ 0 0 4 4 ] ^ yL\ *IIJ6mi4^iS 1 2 i: LX^JU 

h^(7)mmmmm^^(>tix\'^^fzi^. Mm<r>^it 

itzmtX^mtrimmiz^'it^-thZb t J: o . ^ 

[0045] JiUi, :^m<r>mmmmmizm-^\^xm 
m^zmmuztiK ctmh < t x-i^-mmmx-h o . 
:^miiMmm(^m^zm^\.^xm^mM. assrjD 

[01 ] ^fEBj^^'Sffl^^iTt^-f y'v -y mmmmmm 

mmtitmmmx'hi, 

[112 ] H 1 (DJ\^ r u •/ \'mimvmm(^m^m^ 

i^t^'f-mx'hi. 

[03 3 n 1 <7)mEmm^(r>~^^^-fm^mx'h 
I., 

[04 ] 0 1 <7)A^ r U -y H|g»$iJffl^fil:*>V^Tfi£i 

-^<7)mm.tmmmm^mx'hi . 

[05] 04<^ETC^-H. fcil^*- 

[06 ] l53t*ffB$t*-:5'i^'x^>^-:?*^[s]^$iJffll§ 
[07 ] 06c^7n-^^-h{:ta!->Tllff ^^iSSSa 
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1 0 : ^N'f y -y HIgi&aiJfflIgg 1 2 : 

1 4 : xy^-'y 1 6 : ^-^i^'x^M^ 



([iiigii) 1 8 : mmwmm. mtmrn) 

XT-y7-S5, ST. S8: 04B*^$IJ^*S 

x-r /T-se. S9 : m±9im^m 
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